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Executive Summary

The U. S. Army Corps of Engineers (USACE), Wilmington District is responsible for the
operation and maintenance of the federally-authorized Morehead City Harbor navigation
channel. Engineering Regulation (ER) 1105-2-100 provides that a Dredged Material
Management Plan (DMMP) be developed for federal navigation projects if a preliminary
assessment does not indicate sufficient capacity to accommodate maintenance
dredging for at least the next twenty years. The DMMP is a planning document that
ensures that sufficient confined disposal facilities are available for at least the next 20
years and that maintenance dredging activities are performed in an environmentally
acceptable manner, use sound engineering techniques, and are economically justified.
The final product of this report will be an integrated DMMP and Environmental Impact
Statement pursuant to the National Environmental Policy Act (NEPA). The DMMP
addresses dredging needs, disposal capabilities, capacities of disposal areas,
environmental compliance requirements, and potential for beneficial use of dredged
material and indicators of continued economic justification. This DMMP will ensure
sufficient disposal capacity for the 20-year period beginning in 2015 and extending
through 2034.

The study area for the Morehead City Harbor DMMP includes the Morehead City Harbor
navigation channels, the adjacent mainland area, the beaches of Bogue Banks and
Shackleford Banks, the nearshore Atlantic Ocean off of Bogue Banks and Shackleford
Banks, the U. S. Environmental Protection Agency (USEPA) designated Morehead City
Ocean Dredged Material Disposal Site (ODMDS), and the existing disposal sites of
Brandt Island, Marsh Island and Radio Island.

The integrated DMMP and Environmental Impact Statement (DMMP/EIS) evaluates the
return of sand lost from Shackleford Banks due to maintenance of the navigation
channel, to the beaches of Shackleford Banks, which is part of the Cape Lookout
National Seashore (CALO). The DMMP/EIS will be used by both Wilmington District
and National Park Service (NPS) to evaluate the decision to place sand on Shackleford
Banks. The NPS and the U.S. Army Corps of Engineers, Wilmington District (USACE)
have formally agreed to be Federal cooperating agencies on the Morehead City Harbor
DMMP/EIS. If the NPS were not included in the DMMP, a separate study, including a
NEPA document, would have to be completed prior to placement of compatible
sediment dredged from the navigation channel, even in the event of continued or more
severe erosion along Shackleford Banks. Inclusion of the Shackleford Banks alternative
in the DMMP was therefore deemed prudent and consistent with scientific
understanding of coastal processes and impacts.

The current Federal authorization for the Morehead City Harbor project consists of both
deep draft and shallow draft channels. The deep draft portion of the project provides
navigation channels from the deep water of the Atlantic Ocean to the North Carolina
State Ports Authority (NCSPA) facilities. The shallow draft portion of the project
provides for navigation channels from the waterfront docks at downtown Morehead City
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to the deep draft portion of the project. Dredging methods and disposal/placement
options depend on the channel location and the in situ material characteristics. Based
on these sediment characteristics and potential disposal locations, the deep draft
channels or ranges are grouped into three sections; the Inner Harbor, the Outer Harbor,
the Outer Entrance Channel.

Inner Harbor maintenance dredging has historically been accomplished by hydraulic
pipeline dredge every 2 to 3 years, with placement in either the disposal area at Brandt
Island or on the beaches of Bogue Banks. Brandt Island has been used for disposal
since 1955. However, from 1978 through 2005 the majority of Inner Harbor dredged
material was temporarily disposed of into Brandt Island and later pumped onto the
adjacent beaches of Fort Macon State Park and Atlantic Beach. These beach disposals
(Brandt Island Pumpouts) were designed to compensate for any potential shoreline
impacts associated with changes in sediment transport attributable to the Federal
navigation project (USACE 1976 General Design Memorandum, and USACE 2001
Section 111 Report). Both the Design Memorandum and Section 111 report prepared
for this project specifically recognized that beach impacts from the navigation project
were offset by the Brandt Island pumpouts.

The most recent Brandt Island pumpout (2005) was problematic in that it included
disposal of an unacceptable amount of fine-grained material onto the beach. This
disposal of fine-grained material on the beach, along with recent USACE geotechnical
investigations, indicates that Brandt Island and portions of the Inner Harbor contain
material unfit for beach disposal. Since 2005, only fine-grained dredged material has
been disposed of in Brandt Island. Coarse-grained material has been disposed of on
the beaches of Fort Macon State Park and Atlantic Beach, within the existing nearshore
placement area west of Beaufort Inlet (Nearshore West), in the ODMDS, or on the
shoreline of Pine Knoll Shores as part of a beneficial use of dredged material project
(Section 933). Due to the presence of fine-grained material in Brandt Island and the
cost that would be incurred to attempt to separate the fine-grained material from the
remaining coarse-grained material, it is no longer economically feasible to do the Brandt
Island pumpouts; therefore, there are no plans for future pumpouts from Brandt Island
to the beach.

The Outer Harbor and Outer Entrance Channel maintenance dredging have historically
been accomplished by hopper or pipeline dredge on an annual basis. Dredged material
from the Outer Harbor has historically been disposed of in Brandt Island along with
Inner Harbor material, but more recently has been placed in the approved nearshore
placement area west of Beaufort Inlet or on area beaches. The Outer Entrance
Channel material, which is fine-grained material, is typically disposed of in the ODMDS
within the southwest corner, the area designated for fine-grained material. Accordingly,
the northern half of the Morehead City ODMDS is designated for dredged material that
is coarse-grained, making it an accessible source of sand for future beach
replenishments.
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The Morehead City shallow-draft portion of the Harbor project has not been dredged in
over 15 years. Although these ranges were considered during the development of the
DMMP, they are dredged so infrequently and contain such small quantities of material
that they would not affect the base plan and therefore were not included in the detailed
analyses conducted for all other portions of the Harbor.

The 2003 through 2008 sediment sampling efforts identified that the Inner Harbor
material consists of fine-grained material that is less than 90 percent sand. As a
general rule, disposal of dredged material on beaches is limited to that material which
is greater than or equal to 90 percent sand. Therefore, Inner Harbor material is not
suitable for disposal onto adjacent shorelines. Sampling also showed that the majority
of the shoaled material located in the Outer Harbor consists of coarse-grained material
that is suitable for beach or nearshore placement (ebb tide delta), with the exception of
material in the Outer Entrance Channel from station 110+00 seaward. This new
sediment data, as well as the inability to offset potential project impacts through Brandt
Island pumpouts, led to the revised management strategy for the Morehead City Harbor
project, termed the Interim Operations Plan (IOP). The Environmental Assessment and
Finding of No Significant Impact (EA/FONSI) for the IOP were completed in July 2009
and addressed modifications to the existing Morehead City Harbor dredged material
disposal practices for an interim period while the Morehead City Harbor DMMP is being
developed. The IOP (current base plan) is structured with the expectation that
Morehead City Harbor maintenance dredging occurs on a three-year dredging cycle.
The IOP was developed using past dredging quantities, recent geotechnical data, and
current channel and disposal area conditions.

The first step of the DMMP process was the preparation of the Preliminary Assessment
(PA), which was completed by the USACE, Wilmington District in 1997 (USACE, 1997).
The PA concluded that there were no significant problems to the continued
maintenance of the Morehead City Harbor project, therefore, a DMMP was not
recommended. Since 1997, changes have occurred regarding the management of
dredged material from Morehead City Harbor. In the past, capacity in the Brandt Island
confined disposal site was periodically restored when the material from Brandt Island
was pumped to the beach. Because pumpouts are no longer a feasible option, since
2005 (the last pumpout), only fine-grained material has been disposed of in Brandt
Island. To address these changes and the implications for future management of the
Harbor, development of a formal dredged material management plan is now warranted.

The initial phase of the DMMP began with the identification of dredged material
management problems and opportunities, the procedure used to identify measures, the
methodology used to select alternatives for further analysis, work tasks and the costs
and schedule to perform those tasks. Resource agency and public involvement began
in 2009 when a public meeting was held to brief attendees on the Morehead City Harbor
DMMP project and process, to solicit comments and input and to invite attendees to
participate on the Project Delivery Team (PDT). Attendees included representatives
from state and federal resource agencies, interest groups, and stakeholders. Several
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attendees expressed an interest in participating on the PDT and have actively
participated in the development of the DMMP.

This DMMP for the Morehead City Harbor project has been developed using a
consistent and logical procedure by which dredged material management measures
have been identified, evaluated, screened, and recommended so that dredged material
disposal operations are conducted in a timely, environmentally sensitive, and cost-
effective manner. Following identification of problems and opportunities, the PDT
identified 21 potential DMMP measures for the Morehead City Harbor DMMP which
resulted in over 100 dredging and disposal options to be analyzed for the base plan.
Analysis and screening of the measures during the plan formulation process resulted in
the elimination of several of the DMMP measures. As shown in the table below, those
measures that remain viable were combined to form the recommended base plan.

Quantity
N Eroposed Likely to Estimated Cost
Navigation * Disposal or be (per dredging
DMMP Harbor Range Dredge Placement Dredged | Estimated %
Cycle Section Dredged Plant Location (cy) Unit Cost event)
Fort Macon State
S. Range B, Park/Atlantic
Cutoff, N. Beach &
Years 1, Range A to 30-inch Shackleford
4,7,10... Outer Sta. 110+00 | pipeline Banks 1,200,000 $7.82 ~$16,791,300
Years 2, S. Range C- Nearshore West
5,8,11... Outer N. Range B hopper & East 346,000 $4.25 ~$6,457,900
S. Range B,
Cutoff, N.
Range A to Nearshore West
Outer Sta. 117+00 | hopper & East 650,000 $4.10
Northwest
Leg, West Brandt Island or
Years Leg 1 & East | 18-inch [ ODMDS (Bucket
3,6,9,12... Inner Leg pipeline & Barge) 362,000 $4.35
West Leg 2 Brandt Island or
& N. Range | 18-inch | ODMDS (Bucket ke
Inner C pipeline & Barge) 152,000 $4.30 ~$10,175,600
S. Range B,
Cutoff, N.
Range A to Nearshore West
Outer Sta. 117+00 | hopper & East 810,000 $4.10
Outer S. Range A,
Entrance | Sta. 117+00
Channel out hopper ODMDS 344,000 $3.50

* Specific dredge plants are included for cost estimating purposes only. Actual dredge plant used may vary based
on several factors, including but not limited to volume/location of shoaling and dredge plant availability.

** Costs include monitoring, mob/demob, planning, engineering and design, supervisory and administrative costs
and 20% contingency

*** When Inner Harbor material is disposed of in the ODMDS (once Brandt Island reaches capacity), costs increase
to $12,083,500 per dredging event.
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Inner Harbor, fine-grained material would be disposed of in Brandt Island until it reaches
capacity in 2028 at which time it would be disposed of in the ODMDS. An essential
component of the proposed base plan is beneficial use of dredged material by disposal
on the adjacent beaches at regular intervals to ameliorate the possible losses of
material caused by dredging. The 2001 Section 111 Report performed to examine the
erosive effects of the project concluded that beach disposal on the Fort Macon State
Park and Atlantic Beach shorelines was "an integral part of the operation and
maintenance of the project," and that the disposal of approximately 5 million cubic yards
(cy) of material between 1978 and 2001 "provided more than adequate compensation or
mitigation for this possible impact." Shackleford Banks, a part of the Cape Lookout
National Seashore, is managed by the National Park Service (NPS) and in the past, the
NPS did not want sand from the channel disposed of on Shackleford Banks. As a result
of new information regarding navigation channel impacts on Shackleford Banks, in
2010, the NPS requested that sand disposal on Shackleford Banks be considered in the
DMMP. Therefore, the base plan recommends disposal of beach quality dredged
material on Fort Macon State Park, Atlantic Beach and Shackleford Banks. However,
the National Park Service has the option to decline disposal of sand on Shackleford
Banks during the life of the DMMP.

Another very important component of the DMMP is the placement of dredged material in
the nearshore with the expected benefit of reducing erosion of the ebb tide delta, also
referred to as ebb tide delta deflation. For this reason, in years 2 and 3 of the 3-year
maintenance cycle, the base plan recommends placement of coarse-grained material
(greater than or equal to 80% sand) in Nearshore Placement Areas on both sides of
Beaufort Inlet.

The placement of dredged material on the ebb tide delta, which is part of the littoral
system, is expected to contribute to the stability of the ebb tide delta thus positively
affecting the littoral system and the associated features. Disposal of material directly on
the beaches would contribute to improvement of beach stability for beaches of Bogue
Banks and Shackleford Banks. However, anytime dredged material is not placed in the
ebb tide delta, it may adversely affect the deflating ebb tide delta. An understanding of
coastal inlet processes suggests that continued erosion of the ebb tide delta complex is
likely to eventually impact the adjacent beaches. The locations, severity and timing of
the impact are unknown at this time. It is likely that any impact to the shoreline along
Bogue Banks up to this point has been mitigated by previous disposal of federal
navigation maintenance material along the eastern end of the island as found by the
Section 111 report; however, continued deflation of the ebb tide delta may eventually
overtake those efforts. Every practical and sound effort, including reasonable use of
light-loaded vessels, will be made to retain littoral material dredged from the navigation
channels within the inlet complex to minimize this ebb tide delta deflation. A
comprehensive physical monitoring program, as outlined in the Morehead City Harbor
Monitoring Plan, will provide data to potentially modify and assess ongoing operations
and its impacts.
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The proposed Morehead City Harbor DMMP is not expected to result in any significant
adverse environmental effects. Significant resources (including terrestrial and marine
biota, cultural resources, threatened and endangered species, air and water quality,
socio-economics, esthetics, and recreation) will not be adversely impacted by
implementation of the proposed DMMP. Localized, short-term, and reversible adverse
impacts to intertidal macrofauna (beach infauna) may occur. However, beach disposal
areas on both Bogue and Shackleford Banks would recover quickly since only beach
compatible material (greater than or equal to 90% sand) would be disposed of on these
beaches. Supportive data for these conclusions are found in Section 5.5 entitled Marine
and Estuarine Resources and in Appendix J, NMFS and USFWS Biological Assessment.

The three year dredging cycle proposed for the DMMP assumes that funding will be
available to dredge and monitor as planned, appropriate dredge equipment will be
available, and that unexpected shoaling would not occur. The three year rotational cycle
is the base plan, but must remain flexible and adjustable to meet the navigation needs
of the Morehead City Harbor Navigation project, therefore, from time to time, the cycle
may be adjusted, resulting in fewer dredging events and dredged material quantities that
differ from those described in this DMMP. Nothing in this document should be read to
suggest that material will be dredged for the purpose of disposal on the beaches or in the
nearshore, or for any purpose other than addressing navigability priorities.

In summary, approximately 1 million cubic yards of dredged material are removed from
the Morehead City Harbor annually. Current maintenance disposal practices, without
modification, result in the need for “new” or expanded disposal sites or modified
disposal options, including beneficial uses, by 2028. The proposed DMMP (base plan)
provides virtually unlimited disposal capacity for the Morehead City Harbor navigation
project by recommending the following: continued use of Brandt Island without
expansion, disposal of coarse-grained material on the beaches of Fort Macon State
Park, Atlantic Beach, and Shackleford Banks, expansion of the Nearshore West
placement area, a new Nearshore East placement area and continued use of the
USEPA designated ODMDS. Implementation of the DMMP is estimated to cost
approximately $11,900,000 annually. The general navigation features (maintenance
dredging) of the Project are 100% federally funded. The only costs incurred by the State
of North Carolina, the non-federal partner, are approximately $50,000 annually for
maintenance of the spillway boxes at Brandt Island. In conclusion, Brandt Island, the
beaches of Fort Macon State Park, Atlantic Beach, and Shackleford Banks, the existing
and proposed nearshore placement areas and the EPA designated ODMDS, provide
adequate disposal capacity for maintenance of the Morehead City Harbor navigation
project to its fully authorized dimensions for at least the next 20 years. The proposed
base plan will provide more than adequate disposal capacity to maintain the Morehead
City Harbor navigation project to the fully authorized dimensions for at least the next 20
years.
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ACRONYMS

AAC average annual cost

AFB Alternative Formulation Briefing

AFT Aviation Fuel Terminals, Inc.

AIWW Atlantic Intracoastal Waterway

AP Albemarle-Pamlico

AR artificial reef

ASA(CW) Assistance Secretary of the Army for Civil Works

AST above-ground storage tank

ASTM American Society for Testing and Materials,

ATR Agency Technical Review

BA Biological Assessment

BBSPP Bogue Banks Shore Protection Project

BC berm crest

BMAP Beach Morphology Analysis Program

BO Biological Opinion

BOEMRE Bureau of Ocean Energy Management, Regulation and Enforcement

CAA Clean Air Act

CALO Cape Lookout National Seashore

CAMA Coastal Area Management Act

CBRA Coastal Barrier Resources Act

CBRS Coastal Barrier Resources System

CEDEP Corps of Engineers Dredging Estimating Program

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act

CERCLIS Comprehensive Environmental Response, Compensation, and Liability
Information System

CFR Code of Federal Regulations

CHIRP Compressed High Intensity Radar Pulse

COLREGS International Regulations for Preventing Collisions at Sea

CPT Channel Portfolio Tool

CPU cone penetrometer units

CwB colonial waterbird

cy cubic yards

CZMA Coastal Zone Management Act

DAP diammonium phosphate

DB dune base

DE Delaware

DEIS Draft Environmental Impact Statement

DMMP Dredged Material Management Plan
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DN dune

DOQQ Digital Orthophoto Quarter Quads

DWT dead weight tons

EA Environmental Assessment

EA/FONSI Environmental Assessment and Finding of No Significant Impact
EC Engineer Circular

EDR E Data Resources, Inc.

EFH Essential Fish Habitat

EIS Environmental Impact Statement

elev elevation

EP Engineer Pamphlet

EPM Equilibrium Profile Method

ER Engineer Regulation

ERDC Engineering Research and Development Center
FEMA Federal Emergency Management Agency
FONSI Finding of No Significant Impact

FSC Federal species of concern

FT feet

Gl General Investigation

GIS Geographic Information System

G.S. General Statute

HAPC Habitat Areas of Particular Concern

H.D. House Document

HMTF Harbor Maintenance Trust Fund

HQW High Quality Water

HTRW hazardous, toxic and radioactive wastes
IEPR Independent External Peer Review

IH Inner Harbor

IOP Interim Operations Plan

IT™ Inland Testing Manual

LLC Limited Liability Corporation

LST landing ship, tank

MANLAA may affect not likely to adversely affect
MALAA may affect likely to adversely affect

MAP monoammonium phosphate

MCACES Microcomputer Aided Cost Engineering System
MDS maximum density separators

MHC Morehead City Harbor

mhw mean high water
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miw mean low water

milw mean lower low water

MMS Minerals Management Service

MOA Memorandum of Agreement

MPRSA Marine Protection, Research, and Sanctuaries Act
MSFCMA Magnuson-Stevens Fishery Conservation and Management Act
MSL mean sea level

NAVD88 North American 1988 Vertical Datum

NC North Carolina

NCAC North Carolina Administrative Code

NCARP North Carolina Artificial Reef Project

NCCMP North Carolina Coastal Management Program
NCDCM North Carolina Division of Coastal Management
NCDENR North Carolina Department of Environment and Natural Resources
NCDMF North Carolina Division of Marine Fisheries
NCDWQ North Carolina Division of Water Quality

NCSPA North Carolina State Ports Authority

NEC not elsewhere classified

NED National Economic Development

NEPA National Environmental Policy Act

NLAM not likely to adversely modify

NMFS National Marine Fisheries Service

NOAA National Oceanographic and Atmospheric Administration
NOI Notice of Intent

NPS National Park Service

NRC National Research Council

NSP nearshore placement

NTU nephelometric turbidity unit

O&M Operations and Maintenance

OCS Outer Continental Shelf

ODMDS Ocean Dredged Material Disposal Site

OEC Outer Entrance Channel

OH Outer Harbor

OMB Office of Management and Budget

ORV off road vehicles

ORW Outstanding Resource Water

ow overwash

PA Preliminary Assessment

PL Public Law
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PDT Project Delivery Team

PGL Policy Guidance Letter

PNA Primary Nursery Area

ppt parts per thousand

QAR Queen Anne’s Revenge

RFQ Request for Qualifications

RSM Regional Sediment Management

SAD South Atlantic Division

SAFMC South Atlantic Fishery Management Council
SARBA South Atlantic Regional Biological Assessment
SAV submerged aquatic vegetation

SEAMAP Southeast Monitoring and Assessment Program
SHPO State Historic Preservation Office

SIP State Implementation Plan

SUP Special Use Permit

T&E Threatened and Endangered Species

TR trough

UAB Underwater Archaeology Branch

USACE U. S. Army Corps of Engineers

uscC U. S. Code

USCG U.S. Coast Guard

USFWS U. S. Fish and Wildlife Service

UST underground storage tank

usVvi U. S. Virgin Islands

UTM Universal Transverse Mercator

VIMS Virginia Institute of Marine Science

WCSC Waterborne Commerce Statistics Center
WRDA Water Resources Development Act

pMPa micropascal
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1 STUDY BACKGROUND
1.1 Purpose and Need

The U. S. Army Corps of Engineers ( ) Engineering Regulation (ER) 1105-2-100
provides that the USACE Districts develop a Dredged Material Management Plan
(DMMP) for all federal harbor projects where there is an indication of insufficient
disposal capacity to accommodate maintenance dredging for the next 20 years.

In 1997, a Preliminary Assessment (PA) for Morehead City Harbor was completed by
the USACE, Wilmington District. The purpose of the PA was to document the continued
viability of the Port and to determine whether there is dredged material disposal
capacity sufficient to cover at least 20 years of maintenance dredging. The PA
concluded that there were no significant problems to the continued maintenance of the
Morehead City Harbor project, therefore, a DMMP was not recommended at that time.
However, since 1997, changes have occurred regarding the management of dredged
material from Morehead City Harbor. In the past, capacity in the Brandt Island confined
disposal site was periodically restored when the material from Brandt Island was
pumped to the beach. Because pumpouts are no longer a feasible option, since 2005
(the last pumpout), only fine-grained material has been disposed of in Brandt Island.
These changes are discussed in more detail in Section 2.1 (Existing Conditions). To
address these changes and the implications for future management of the Harbor,
development of a formal dredged material management plan is now warranted. The
DMMP meets the requirements of ER 1105-2-100.

As discussed in more detail below, the National Park Service (NPS) is a cooperating
agency for this DMMP. The proposed action of the NPS may be to issue one or more
special use permits (or similar instrument) allowing and governing the deposition of
dredged sediment on Shackleford Banks, within the boundary of Cape Lookout National
Seashore, if deemed appropriate by the NPS.

1.2 Authority and Scope

The U. S. Army Corps of Engineers (USACE) Appendix E, Section Il, paragraph E-15 of
ER 1105-2-100 provides that a DMMP be developed for federal navigation projects if a
Preliminary Assessment does not demonstrate sufficient capacity to accommodate
maintenance dredging for the next twenty years. The DMMP is a planning document
that ensures maintenance-dredging activities are performed in an environmentally
acceptable manner, use sound engineering techniques, and are economically justified.
A DMMP addresses dredging needs, disposal capabilities, capacities of
disposal/placement areas, environmental compliance requirements, potential for
beneficial use of dredged material and indicators of continued economic justification.
Beneficial use is defined as utilizing dredged sediments as resource materials in
productive ways. Dredged Material Management Plans ensure that sufficient disposal
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capacity is available for at least the next 20 years and should be updated periodically to
identify any potentially changed conditions.

In addition to ER 1105-2-100, three Policy Guidance memoranda provide additional
guidance regarding the preparation of DMMPs. They are: 1) Policy Guidance Letter
(PGL) No. 40, dated March 1993, Development and Financing of Dredged Material
Management Studies; 2) PGL No. 42, dated March 1993, Additional Guidance on
Financing of Dredged Material Management Studies and 3) PGL No. 47, dated April
1998, Cost Sharing for Dredged Material Disposal Facilities and Dredged Material
Disposal Facility Partnerships.

Pursuant to PGL 40, the federal interest in continued operation and maintenance of an
existing federal project for its navigation purpose is the base disposal plan (“base plan”),
which is defined by the least cost plan for dredged material management that is
consistent with sound engineering practice and meeting the environmental standards
established by Section 404 of the Clean Water Act of 1972 or Section 103 of the Marine
Protection, Research, and Sanctuaries Act of 1972, as amended. Pursuant to 33 CFR
335.4, USACE undertakes operations and maintenance activities where appropriate
and environmentally acceptable. All practicable and reasonable alternatives are fully
considered on an equal basis. This includes the discharge of dredged or fill material into
waters of the U.S. or ocean waters in the least costly manner, at the least costly and
most practicable location, and consistent with engineering and environmental
requirements. Each management plan must establish this base plan using the
procedures in 33 CFR Parts 334, 335, 336, and 337.

Federal funds for DMMP studies are limited to establishment of the base plan.
However, pursuant to ER 1105-2-100, all dredged material management studies are
required to include an assessment of potential beneficial uses for environmental
purposes including fish and wildlife habitat creation, ecosystem restoration and
enhancement and/or hurricane and storm damage reduction. Study activities related to
dredged material management for the federal project, but not required for continued
maintenance dredging and dredged material disposal, will not be included in
management plan studies unless funded by others (Appendix E,

ER 1105-2-100). Therefore, studies of measures beyond establishment of the base
plan, are outside the scope of this DMMP. Those types of studies, as specifically
mentioned where applicable throughout the text of this DMMP, may be pursued through
other subject-specific authorities.

The Morehead City Harbor federal navigation project is the subject of this DMMP.
Details regarding the Morehead City Harbor project authority and history are provided
below in Section 2.1 (Existing Conditions).

1.3 DMMP Process

The DMMP for the Morehead City Harbor project has been developed using a
consistent and logical procedure by which dredged material management measures
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and alternatives have been identified, evaluated, screened, and recommended so that
dredged material disposal operations are conducted in a timely, environmentally
sensitive, and cost-effective manner. The overall framework for the Morehead City
Harbor DMMP development is shown below in Figure 1-1.

Preliminary Assessment (PA)
(1997)

y

DMMP Initial Phase & MHC IOP
(2007-09)
DMMP Study Requirements

A 4
DMMP Final Phase (2009-2011)

Comprehensive Integrated Management
Plan and Environmental Impact Statement

A 4

Implementation

A 4

5-year Periodic Review and
Update

Figure 1-1. Morehead City Harbor DMMP Framework

As discussed above, due to changes in disposal practices for maintenance dredged
material from Morehead City Harbor, development of a formal dredged material
management plan is warranted. The initial phase of the DMMP began in 2007 and
included the identification of dredged material management problems and opportunities,
the procedure used to identify measures, the methodology used to select measures for
further analysis, work tasks and the costs and schedule to perform those tasks. Also,
during this phase an integrated Interim Operations Plan and Environmental Assessment
and Finding of No Significant Impact (IOP) were completed for Morehead City Harbor
(USACE 2009). The purpose of the IOP was to address modifications to the existing
Morehead City Harbor dredged material disposal practices for an interim period while
the Morehead City Harbor DMMP was being developed. The final phase of the
Morehead City Harbor DMMP began in the winter of 2009 and the final product of this
phase is an integrated DMMP and Environmental Impact Statement. Subsequent
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phases of the DMMP process include implementation of the DMMP with periodic review
and update.

1.4  Study Area Description and Location

Morehead City Harbor is a federal navigation project located in the Town of Morehead
City, North Carolina, approximately 3 miles from the Atlantic Ocean through Beaufort
Inlet (Figure 1-2). The authorized Morehead City Harbor project is divided into two
parts: The deep draft portion and the shallow draft portion. As shown on Figure 1-4,
the deep draft portion consists of three main ranges or sections: the Inner Harbor,
which includes the Northwest, West, and East Legs and North Range C; the Outer
Harbor, which includes South Range C, Range B, the Cutoff and Range A out to Station
110+00; and the Outer Entrance Channel, which is made up of the seaward end of
Range A (from station 110+00 out); the shallow draft portion includes 3 additional
ranges: the Entrance Channel, Waterfront Channel and Bogue Sound Channel. In
addition to the Morehead City Harbor navigation channels, the DMMP study area also
includes the adjacent mainland area, the beaches of Bogue Banks and Shackleford
Banks, the nearshore Atlantic Ocean off of Bogue Banks and Shackleford Banks (ebb
tide delta), the Environmental Protection Agency (USEPA) designated Ocean Dredged
Material Disposal Site (ODMDS), and the existing disposal sites of Brandt Island, Marsh
Island and Radio Island (Figures 1-3 through 1-5).
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Figure 1-5. Morehead City Harbor DMMP Study Area
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1.5 Incorporation by Reference

The USACE has produced a number of environmental and planning reports which
describe the Morehead City Harbor federal navigation project, its ongoing and proposed
improvements, the details of dredging and disposal operations required for its
construction and maintenance, and the environmental aspects of the project. These
documents (i.e., items a to | below) were used in the writing and development of the
DMMP and are cited in the References in Section 13 . Eleven of these reports, which
contain extensive background information, are listed below and are incorporated by
reference.

a. U.S. Army Corps of Engineers, Wilmington District. May 1976. Final
Environmental Statement, Morehead City Harbor, North Carolina.

b. U.S. Army Corps of Engineers, Wilmington District. May 1976. Morehead City
Harbor, North Carolina, General Design Memorandum.

c. U.S. Army Corps of Engineers Wilmington District. October 1983. Morehead
City Harbor Beach Disposal, Carteret County, North Carolina, Environmental
Assessment.

d. U.S. Army Corps of Engineers, Wilmington District. June 1990 and revised
December 1990. Feasibility Report and Environmental Assessment, Morehead City
Harbor Improvement, Morehead City, North Carolina.

e. U.S. Army Corps of Engineers, Wilmington District. March 1992. Environmental
Assessment and Finding of No Significant Impact, Design Memorandum, Morehead
City Harbor Improvement, Morehead City, North Carolina, Project Modifications.

f. U.S. Army Corps of Engineers, Wilmington District. January 1993a.
Environmental Assessment and Finding of No Significant Impact, Disposal of
Dredged Material on the Ocean Beach of Bogue Banks from the Combined
Maintenance Dredging and Deepening of Morehead City Harbor Inner Harbor
Navigation Channels and Pumpout of Brandt Island Upland Diked Disposal Site,
Carteret County, North Carolina.

g. U.S. Army Corps of Engineers, Wilmington District. April 1993b. Finding of No
Significant Impact, Disposal of Dredged Material on the Ocean Beach of Bogue
Banks from the Combined Maintenance Dredging and Deepening of Morehead City
Harbor, Inner Harbor Navigation Channels, Bulkhead Channel, U.S. Navy Landing
Ship Tank (LST) Ramp, and Pumpout of Brandt Island Upland Diked Disposal Site,
Carteret County, North Carolina.

h. U.S. Army Corps of Engineers, Wilmington District. August 1994a.
Environmental Assessment, Designation and Use of a Placement Area for
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Underwater Nearshore Berm, Morehead City Harbor Project, Morehead City, North
Carolina.

i. U.S. Army Corps of Engineers, Wilmington District. December 1994b. Finding of
No Significant Impact, Designation and Use of a Placement Area for Underwater
Nearshore Berm, Morehead City Harbor Project, Morehead City, North Carolina.

j. U.S. Army Corps of Engineers. 2001. “Section 111 Report, Morehead City
Harbor/Pine Knoll Shores North Carolina”, U.S. Army Corps of Engineers,
Wilmington District, South Atlantic Division

k. U.S. Army Corps of Engineers, Wilmington District. May 2003. Draft Evaluation
Report and Environmental Assessment, Morehead City Harbor Section 933, Carteret
County, North Carolina.

[. U.S. Army Corps of Engineers, Wilmington District. June 2009. Environmental
Assessment and Finding of No Significant Impact, Interim Operations Plan. Morehead
City Harbor, North Carolina.

The Integrated DMMP and DEIS will provide information that is immediately pertinent to
the new proposed actions and will not repeat the information incorporated by reference.

2 DESCRIPTION OF EXISTING CONDITIONS, FUTURE WITHOUT PROJECT
CONDITIONS, PROBLEMS, OPPORTUNITIES, ASSUMPTIONS, GOALS, AND
CONSTRAINTS

2.1 Existing Conditions

Physical Harbor Conditions. Construction of Morehead City Harbor was originally
authorized by the 1910 Rivers and Harbors Act (H.D. 649, 61st Cong. 2nd sess). The
original authorization allowed for construction of a navigation channel 10 feet deep by
100 feet wide through Beaufort Inlet to the Morehead City Waterfront; thence a channel
10 feet deep by 200 feet wide along the Morehead City wharves. The project’s channel
dimensions were modified several times, including expansion of the project to provide
navigation channels and turning basins which service the North Carolina State Ports
Authority (NCSPA) facilities, by the following Congressional Documents: 1930 Rivers
and Harbors Act (H.D. 105, 70th Cong. 1st sess.), 1937 Senate Committee Print (74th
Cong. 1% sess.), 1958 River and Harbor Act (S.D. 54, 84th Cong., 1st sess.), the River
and Harbor Act of December 31, 1970 (H.D. 92-170, 92nd Cong. 1st sess.), the Water
Resources Development Act of 1986, the Water Resources Development Act of 1992,
and Section 509(a)(17) of the Water Resources Development Act of 1996.

The current federal authorization for the Morehead City Harbor project consists of both
deep draft and shallow draft portions. The deep draft portion of the project provides
navigation channels from the deep water of the Atlantic Ocean to the NCSPA facilities.

Draft Morehead City Harbor DMMP and EIS
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The shallow draft portion of the project provides for navigation channels from the
waterfront docks at Downtown Morehead City to the deep draft portion of the project.
All channels, including channel dimensions and cross-sections, within the Morehead
City Harbor project are shown on Figure 1-3. The average tidal range in the Harbor,
which is the vertical difference between high tide and the succeeding low tide, is about

3.1 feet.

In addition to the federally maintained navigation channels, the State of North Carolina
(Project Sponsor) is responsible for maintenance dredging within the non-federal
berthing areas. Non-federal berthing Areas 1-3, 4-7, Barge Dock and Aviation Fuel
Terminal are shown on Figure 1-3. Berths 8 and 9 are part of the federally authorized
project and therefore are federally maintained. The principal user of these berths is the
U. S. Military. All berthing areas (federal and non-federal) were considered during

development of the DMMP.

Morehead City Harbor, NC —

Deep Draft portion

Range A:

Cut-Off:
Range B:

Range C:

East Leg:

West Leg:

Northwest Leg:

47-ft deep mllw by 450 to 650 feet wide from deep water in
the Atlantic Ocean to Beaufort Inlet; step cut as shown in
Figure 1-3 (see Range A cross-section inset)

45 feet deep mllw with varying width; connecting Range A
with Range B.

45 feet deep mllw by 400 feet wide; connecting the Cut-off
Channel with Range C.

45 feet deep mllw by varying width of approximately 400 to
1,350 feet; connecting Range B with East and West Legs.
(includes a turning basin in Range C and a portion in the
West Leg that is 1,350 feet in diameter);

45 feet deep mllw by a varying width of approximately 800
to 1,000 feet; connecting Range C with the non-federal
berthing area, located east of the NCSPA facility.

35 feet deep mllw by approximately 780 feet wide;
connecting Range C with the non-federal berthing area,
located south of the NCSPA facility and with the Northwest
Leg.

35 feet deep mllw by approximately 1,200 feet wide; Note:
Federal authorization of the Northwest Leg extends to the
West facing bulkhead of the NCSPA facility (i.e., there is
no non-federal berthing area located west of the NCSPA
facility).

Draft Morehead City Harbor DMMP and EIS
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Morehead City Harbor, NC — Shallow Draft portion

Entrance Channel: 12 feet deep mllw by 100 feet wide from the Northwest
Leg to Sixth Street along the Morehead City Waterfront
Waterfront Channel: 12 feet deep mllw by 200 to 400 feet wide from Sixth

Street to 10™ Street along the Morehead City Waterfront
Bogue Sound Channel: 6 feet deep mllw by 75 feet wide from 10" Street to the
Atlantic Intracoastal Waterway in Bogue Sound

As shown in Figures 1-3 and 1-4, and described above, the Morehead City Harbor
navigation project consists of several navigation channels or ranges. Dredging methods
and disposal options within each range depend on the channel location and the in situ
material characteristics. Based on these sediment characteristics and potential disposal
locations, in the past the channels or ranges are grouped into sections based on two
categories of dredged material: 1) fine-grained material less than 90% sand (not
suitable for beach disposal) and 2) coarse-grained material greater than or equal to
90% sand (suitable for beach disposal). The Inner Harbor (Northwest Leg, West Leg,
East Leg and North Range C) and the Outer Entrance Channel (Range A, beyond
Station 110+00) contained fine-grained material and the Outer Harbor (South Range C,
Range B, Cutoff, Range A out to Station 110+00) contained the course-grained material
that is suitable for beach disposal.

Below is a summary of current dredging methods and disposal locations for maintenance
dredging activities within the Harbor. Table 2-1, below, contains a summary of all current
maintenance dredging activities for the deep draft portion of the Harbor. The shallow
draft portion of the Morehead City Harbor has not been dredged in over 15 years,
therefore, the table below does not include these ranges. Although these channels were
considered during the development of alternatives for the DMMP, they are dredged so
infrequently and contain such small quantities relative to overall project quantities
(~50,000 cubic yards of fine-grained material and ~50,000 cubic yards of coarse-grained
sand) that they were not included in the detailed analyses conducted for all other portions
of the Harbor. Table 2-1 includes dredging and disposal methods, sediment volumes,
dredging frequency, and sediment classification for the various Morehead City Harbor
ranges. Sediment classification is based on the Unified Soils Classification System.
Sand is described as a material where 50% or more of the material lies between the
number 4 sieve (4.76 mm) and the number 200 sieve (0.074mm). Sand removed from
navigation channels is acceptable for beach disposal when it has less than 10% passing
the number 200 sieve. Table 2-1 lists the Harbor sediment characteristics (% sand) by
range.

Draft Morehead City Harbor DMMP and EIS
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Estimated

Dredging Frequency of Sediment
Quantity (Cubic Dredging Disposal/Placement Classification
Harbor Section Range Yards/Year) (years) Location Dredge Type (% Sand)
Inner Harbor Northwest Leg 60,900 2t0 3 ODMDS/Brandt Island Bucket/Pipeline 23% to 77%
West Leg 23,200 2t0 3 ODMDS/Brandt Island Bucket/Pipeline 88% to 94%
East Leg 57,200 2t0 3 ODMDS/Brandt Island Bucket/Pipeline 40% to 95%
Partial Range C 60,900 2t0 3 ODMDS/Brandt Island Bucket/Pipeline 80% to 99%
Outer Harbor Partial Range C 22,300 2t03 Beach/NSP*/ODMDS Pipeline/Hopper 290%
Range B 45,400 2 Beach/NSP*/ODMDS Pipeline/Hopper 290%
Cutoff 182,500 1 Beach/NSP*/ODMDS Pipeline/Hopper 290%
Range A out to Station
110+00 491,600 1 Beach/NSP*/ODMDS Pipeline/Hopper 290%
Outer Entrance | Range A, beyond Sta.
Channel 110+00 56,000 1t03 ODMDS Hopper 47% to 99%
Total 1,000,000

ODMDS: Ocean Dredged Material Disposal Site  NSP: Nearshore Placement Area (*During adverse weather conditions, the contractor
was given the option of placing material in the ODMDS)

Beach: Fort Macon State Park/Atlantic Beach

Table 2-1. Summary of Dredging and Disposal Practices for Morehead City Harbor from 1997 through 2008.
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As shown in Table 2-1, annual maintenance dredging is required in some ranges within
the Morehead City Harbor project to provide unrestricted navigation for ocean-going
vessels calling upon the Harbor. On average, shoaling rates are such that the Inner
Harbor navigation channels require maintenance dredging every two to three years,
while the Outer Harbor and Outer Entrance Channel require maintenance dredging on
an annual basis. Note: Dredging quantities shown above are annual quantities; and
detailed documentation of dredging quantities, by range, did not begin until 1997.

Inner Harbor. Maintenance dredging in the Inner Harbor has historically been
accomplished by hydraulic pipeline dredge with disposal/placement on either the diked
disposal area at Brandt Island or the beaches of Fort Macon State Park and Atlantic
Beach. Brandt Island has been used since 1955 and from 1978 through 2005 the
majority of Inner Harbor dredged material was temporarily disposed of in Brandt Island
and periodically pumped onto the adjacent beaches of Fort Macon State Park and
Atlantic Beach. This beach disposal of material compensated for any potential
shoreline impacts associated with changes in sediment transport attributable to the
federal navigation project (USACE 2001). The most recent Brandt Island pumpout
(2005) was problematic in that it included disposal of an unacceptable amount of fine-
grained material onto the beach. This occurrence, along with recent USACE
geotechnical investigations, indicates that Brandt Island and portions of the Inner
Harbor contain material unfit for beach disposal. As a result, since 2005, only fine-
grained dredged material has been disposed of in Brandt Island and, due to the lack of
accessible coarse-grained material in Brandt Island, there are no plans for future
pumpouts from Brandt Island to the beach. Since the 2005 disposal, the Wilmington
District performed extensive geotechnical sampling within the project’s navigation
channels (in 2006 and 2008) to better define the characteristics of the shoaled material
and a summary of this analysis is included in Table 2-1.

Outer Harbor and Outer Entrance Channel. The Outer Harbor and Outer Entrance
Channel maintenance dredging have historically been accomplished by hopper or
pipeline dredge on an annual basis. Dredged material from the Outer Harbor is typically
placed in the approved nearshore placement area (Figure 1-4) or on the shoreline at
Fort Macon State Park and Atlantic Beach. During inclement weather, when conditions
render it unsafe to navigate in the nearshore area, material has also been disposed of in
the United States Environmental Protection Agency (USEPA) designated Morehead
City Ocean Dredged Material Disposal Site (ODMDS) within the area designated for
coarse-grained material. The Outer Entrance Channel material, which is fine-grained, is
disposed of in the ODMDS within the area designated for fine-grained material. For
more information regarding management of the ODMDS, see Section 3.2.3 (Ocean
Dredged Material Disposal Site (ODMDS)).

Current Management of Morehead City Harbor Navigation Channels (Interim
Operations Plan). Until the DMMP is finalized in the winter of 2014, Morehead City
Harbor will be maintained in accordance with the IOP, with first implementation of the
DMMP likely being in fiscal year 2015. The IOP was structured so the Morehead City
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Harbor maintenance dredging would occur on a three-year dredging rotation. The I0P
was developed using past dredging quantities, recent geotechnical data, and current
channel and disposal area conditions. The following paragraphs provide a detailed
description of the dredging operations proposed for the three year maintenance
dredging cycle. Please note that all quantities provided below are estimates based
upon historic shoaling and dredging quantities. Actual quantities will vary. The
operations detailed below are anticipated to occur within applicable environmental
dredging and disposal windows, as follows:

* Hopper dredging: January 1 to March 31 (Wilmington District protocol for sea
turtles to minimize dredging impacts).

» Bucket and barge dredging: No window with the exception of an Inner Harbor
dredging window that is being discussed with NCDMF.

* Pipeline dredging: No window

+ Disposal: November 16 to April 30 for beach disposal on Bogue Banks;
November 16 to March 31 for beach disposal on Shackleford Banks due to potential
for nesting birds; January 1 to March 31 for nearshore placement; and September 1
to March 31 for disposal on Brandt Island, if needed to avoid impacts to nesting birds.

Every effort will be made to accomplish maintenance of the Morehead City Harbor
project within these windows. Should circumstances require that work be accomplished
outside of the aforementioned windows, the USACE will coordinate the action with all
appropriate resource agencies prior to start of work.

The 2003 through 2008 sediment sampling efforts identified that the majority of Inner
Harbor material consists of fine-grained material which ranges from 23% to 99% sand
with the majority of material being less than 90% sand. As a general rule, disposal of
dredged material on beaches is limited to that material which is at least 90% sand.
Inner Harbor material is less than 90 % sand and therefore not suitable for disposal onto
adjacent shorelines. Sampling also showed that the majority of the shoaled material
located in the Outer Harbor consists of coarse-grained material suitable for beach or
nearshore placement; with the exception of a small amount of material in the Outer
Entrance Channel from station 110+00 seaward (Figure 1-4). A summary of these
sampling efforts and the results are provided in Section 4.1 (Sediment and Sand
Resources) and in Appendix B of this report. The inability to offset project impacts
through Brandt Island pumpouts led to the revised management strategy for the
Morehead City Harbor project (IOP)(Appendix A). The Environmental Assessment and
Finding of No Significant Impact (EA/FONSI) for the IOP was completed in June 2009
and it addressed modifications to the existing Morehead City Harbor dredged material
disposal practices for an interim period while the Morehead City Harbor DMMP is being
developed. The IOP is described as follows:

Interim Operations Plan Year-1: Approximately 1.1 million cubic yards of coarse-
grained material would be removed from the Morehead City Harbor Outer Harbor by
pipeline dredge, and disposed of along the shorelines of Fort Macon State Park and
Atlantic Beach.

Draft Morehead City Harbor DMMP and EIS
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Interim Operations Plan Year-2: Approximately 700,000 cubic yards of fine-grained
material would be removed from the Morehead City Inner Harbor by hydraulic pipeline
dredge with disposal in the Brandt Island confined disposal area, or by bucket and
barge with disposal in the ODMDS. Approximately 250,000 cubic yards of coarse-
grained material would be removed by hopper dredge from the Outer Harbor and placed
within the existing nearshore placement area. Maintenance dredging in the Outer
Harbor is anticipated to be minimal due to pipeline maintenance dredging performed in
Year-1.

Interim Operations Plan Year-3: Approximately 750,000 cubic yards of coarse-grained
material would be removed from the Morehead City Harbor Outer Harbor with a hopper
dredge and placed within the existing nearshore placement area. Fine-grained material
from the Outer Entrance Channel would be dredged with the same hopper dredge and
disposed of within the ODMDS. Approximately 100,000 cubic yards of dredged material
may also be removed by the same hopper dredge from portions of the Morehead City
Harbor Inner Harbor and disposed of within the ODMDS.

Maintenance of Other Federal Channels in the Project Vicinity. Dredged material
originating from Beaufort Harbor has a variety of material characteristics depending on
where it is in the channel and has historically been disposed of in the following
locations: North Radio Island, Carrot Island, and the adjacent shoreline of Bogue Banks.
These disposal areas will continue to be utilized for disposal of dredged material from
Beaufort Harbor.

Dredged material originating from the southern Core Creek reaches of the Atlantic
Intracoastal Waterway (AIWW ) has historically been disposed of within North Radio
Island. North Radio Island will continue to be utilized for AIWW dredged material.

Dredged material originating from the Atlantic Beach Channel project has historically
been disposed of within Brandt Island upland disposal area. The dredging frequency for
the Atlantic Beach Channel project is approximately once every 10 years, with an
approximate quantity of only 30,000 cubic yards dredged each time.

Use of Disposal Sites by Other Government Entities. Maintenance dredging and
disposal paid for by other government entities may periodically be included in USACE
dredging contracts. Dredging done by another government agency and included in a
USACE contract is typically addressed in a Memorandum of Agreement (MOA) and
these disposal volumes were considered in the development of the DMMP. These
areas within the Morehead City Harbor DMMP study area include the non-federal
berthing areas mentioned previously as well as the Fort Macon Coast Guard Station.
About 15,000 cubic yards of material is removed annually from the non-federal berthing
areas and approximately 70,000 cubic yards of fine-grained material are dredged every
6 years from the Coast Guard Station. Dredged material from these areas has
historically been disposed of in Brandt Island, however, based on the results of
sediment evaluations (pursuant to Section 103 of the Marine Protection Research and
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Sanctuaries Act (MPRSA)), material could go to the ODMDS and may do so during
future dredging events. The small amount of material historically dredged from the non-
federal berthing areas and the Coast Guard channel would have a negligible effect on
the capacity of the ODMDS and therefore would not impact the long-term maintenance
of the Morehead City Harbor navigation project.

Economic Conditions. Federal dredging projects in Morehead City Harbor began in
1910 with a 20’ deep channel. Since then the Harbor has been studied and deepened
four times to accommodate deeper draft vessels and changes in cargo. The last
deepening project was completed in 1994 when the project was deepened to its
currently authorized depths. The last in-depth economic analysis of the Port was
completed in 1992 as part of the General Design Memorandum that recommended the
currently authorized project. The project design was based on a 60,000 to 80,000
deadweight tons (DWT) bulk carrier drafting between 41 and 45 feet. Benefits were
claimed for phosphate rock exports to Europe and the Indian Subcontinent. Benefits
were not claimed for exports to Australia or the Far East, because of draft limitations
imposed by the Panama Canal. Historic tonnage from 1985-1991 (time of deepening
study) ranged from 3.6 to 6.3 million tons.

Although some changes have occurred in ship traffic and commerce, the Port is
handling an average of 4.0 million tons of commerce annually since deepening was
completed in 1994, which ranks it in the middle of U.S. deep-draft ports. It serves as a
significant import and export Port for a number of mining and manufacturing firms that
are vital to the economy of North Carolina. In addition it is a strategic fast-strike military
port for launching forces, equipment and munitions. The Port also has two location
characteristics that provide an advantage to commerce and maintenance costs. One of
the major commodities shipped from the Port is phosphate converted to fertilizers. The
phosphate mining operation is only 80 miles away, which is approximately 90 miles
closer than the next nearest port located at Norfolk, Virginia. The Morehead City Port is
about 3 miles from the ocean, making it extremely accessible. Principal imports are
sulfur products, rubber and scrap metal.

Most Recent Changes. The federal assumption of maintenance for the West Turning
Basin was authorized in the Water Resources Development Act (WRDA) of 2000,
subject to the Secretary of the Army determining that the non-federal improvements are
economically and environmentally justified. The USACE prepared a report and
submitted it to the Assistant Secretary of the Army for Civil Works ASA(CW), which
recommended federal assumption of maintenance of the West Turning Basin, which is
located between the West and Northwest Legs. The West Turning Basin was originally
constructed and maintained by the State of North Carolina. It is maintained at the same
depth (35 feet) and dimensions as constructed. By letter dated September 20, 2002,
the ASA(CW) approved federal assumption of maintenance of the Morehead City
Harbor, West Turning Basin.

Since the Feasibility Report was completed in 1992, PCS Phosphate, a phosphate
mining and manufacturing company in Aurora, NC, has changed from exporting mined
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phosphate rock to exporting processed fertilizers, mostly monoammonium phosphate
(MAP) and diammonium phosphate (DAP). These are value added products that are
exported in deep draft vessels (usually drafting 36 to 42 feet). The exporting phosphate
rock was done in similar vessels, but usually drafting from 38 to 45 feet. This change
has allowed the maintenance dredging of the Harbor to be somewhat flexible due to the
fact that a limited amount of shoaling within the channel dimensions does not adversely
impact Port traffic. Current dredging practices at the Port reflect the draft requirements
of recent ship traffic and Operations and Maintenance (O&M) funding limitations with
maintenance not always being accomplished to the authorized project depth.

2.1.1 Waterborne Commerce

This commerce includes imports, exports and coastwise traffic in the Harbor. The Port
has seen both growth and contraction in waterborne commerce from 1980 to 2011
(Table 2-2). Some of this is due to a fluctuation in phosphate and fertilizer movements,
and other is due to the changing use of the Port for various commodities. Morehead
City Harbor has seen the arrival and departure of several major commodities, such as
coal (arrived and later departed), woodchips (arrived and later departed) , and steel
(arrived). A breakdown of commerce by commodity is given below in Table 2-3. For
the period from 2007 through 2011, a summary of vessel traffic by trips and drafts is
provided in Table 2-4.

Waterborne Waterborne
Calendar Commerce Calendar Commerce
Year (Tons) Year (Tons)
1980 3,066,000 1996 5,588,000
1981 3,890,000 1997 5,201,000
1982 3,724,000 1998 5,260,000
1983 4,233,000 1999 4,636,000
1984 4,190,000 2000 4,365,000
1985 3,626,000 2001 3,143,000
1986 5,225,000 2002 2,097,000
1987 5,584,000 2003 2,297,487
1988 6,287,000 2004 3,407,127
1989 6,159,000 2005 3,953,663
1990 5,049,000 2006 3,733,318
1991 5,237,000 2007 3,108,000
1992 4,440,000 2008 3,300,000
1993 3,999,000 2009 3,278,000
1994 4,195,000 2010 3,498,000
1995 4,620,000 2011 3,570,000

Table 2-2. Waterborne Commerce - 1980-2011
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All Traffic Types (Domestic & Foreign)

All Traffic Receipts Shipments
Directions
CY2011 CY2010 CY2009 CY2008 CY2007 CY2011 CY2010 CY2009 CY2008 CY2007 CY2011 CY2010 CY2009 CY2008 CY2007
All Commodities 3,569,512 3,497,666 3,278,457 3,300,143 3,108,310 1,901,665 2,044,637 1,741,639 1,921,157 1,834,175 1,667,847 1,451,432 1,536,818 1,378,986 1,274,135
Total Coal,Lignite and Coal Coke 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total Petroleum and Petroleum 2,431 37,597 13,287 78,955 90,222 2,408 37,597 13,287 78,955 90,222 23 0 0 0 0
Products
Total Chemicals and Related 3,111,344 2,944,146 2,908,578 2,610,342 2,221,398 1,591,816 1,596,268 1,432,233 1,375,385 997,578 1,519,528 1,346,281 1,476,345 1,234,957 1,223,820
Products
Subtotal Fertilizers 1,136,024 1,012,934 1,258,353 1,003,525 1,061,980 613,702 629,985 611,348 603,002 523,554 522,322 381,352 647,005 400,523 538,426
Subtotal Other Chemicals and 1,975,320 1,931,212 1,650,225 1,606,817 1,159,418 978,114 966,283 820,885 772,383 474,024 997,206 964,929 829,340 834,434 685,394
Related Products
Total Crude Materials, Inedible 202,524 298,006 229,877 399,011 557,247 175,066 250,343 202,765 309,705 534,753 27,458 47,663 27,112 89,306 22,494
Except Fuels
Subtotal Forest Products, Wood 139,199 139,222 65,491 155,625 179,794 139,199 137,251 65,491 151,822 176,008 0 1,971 0 3,803 3,786
and Chips
Subtotal Pulp and Waste Paper 793 0 0 540 14,108 0 0 0 540 0 793 0 0 0 14,108
Subtotal Soil, Sand, Gravel, Rock 59 0 47,920 96,300 93,018 18 0 47,920 96,300 93,018 41 0 0 0 0
and Stone
Subtotal Iron Ore and Scrap 28,575 54,668 74,323 128,084 21,794 2,211 8,976 47,211 42,581 17,194 26,364 45,692 27,112 85,503 4,600
Subtotal Marine Shells 0 0 0 0 0
Subtotal Non-Ferrous Ores and 58 17,417 20 17,417 38
Scrap
Subtotal Sulphur, Clay and Salt 21,547 0 42,143 18,462 221,981 21,347 0 42,143 18,462 221,981 200 0 0 0 0
Subtotal Other Non-Metal. Min. 12,293 65,116 0 0 9,135 12,271 65,116 0 0 9,135 22 0 0 0 0
Total Primary Manufactured Goods 121,299 140,807 80,154 162,530 156,244 65,335 130,277 48,062 107,807 129,205 55,964 10,530 32,092 54,723 27,039
Subtotal Paper Products 934 0 0 138 1,691 334 0 0 138 302 600 0 0 0 1,389
Subtotal Lime, Cement and Glass 395 0 0 0 359 102 0 0 0 359 293 0 0 0 0
Subtotal Primary Iron and Steel 115,859 112,837 55,295 134,123 112,773 61,235 102,307 23,203 79,400 90,123 54,624 10,530 32,092 54,723 22,650
Products
Subtotal Primary Non-Ferrous 3,851 13,814 11,278 9,973 14,473 3,664 13,814 11,278 9,973 11,473 187 0 0 0 3,000
Metal Products
Subtotal Primary Wood Products; 260 14,156 13,581 18,296 26,948 0 14,156 13,581 18,296 26,948 260 0 0 0 0
Veneer
Total Food and Farm Products 25,900 0 171 32,509 43,759 25,856 0 103 32,509 43,759 44 0 68 0 0
Subtotal Oilseeds 19 0 0 0 0 19 0 0 0 0 0 0 0 0 0
Subtotal Vegetable Products 122 0 0 0 0 100 0 0 0 0 22 0 0 0 0
Subtotal Processed Grain and 57 0 44 0 0 55 0 0 0 0 2 0 44 0 0
Animal Feed
Subtotal Other Agricultural 25,702 0 127 32,509 43,759 25,682 0 103 32,509 43,759 20 0 24 0 0
Products
Total All Manufactured Equipment, 104,616 74,673 21,795 16,558 34,273 41,020 27,715 20,594 16,558 33,573 63,596 46,958 1,201 0 700
Machinery
Total Unknown or Not Elsewhere 1,398 2,437 24,595 238 5,167 164 2,437 24,595 238 5,085 1,234 0 0 0 82

Classified
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All Vessel Types

All Traffic | Receipt | Shipment Receipt Shipment Receipt Shipment Receipt Shipment Receipt Shipment

Direction

S

CY2011 CY2010 CY2009 CY2008 CY2007

All Drafts 2,402 1,197 1,205 2,505 1,255 1,250 2,215 1,107 1,108 2,789 1,400 1,389 2,074 1,039 1,035

0-5 ft. 608 75 533 657 94 563 575 145 430 1,086 431 655 529 162 367
6-9 ft. 1,247 686 561 1,283 715 568 1,225 649 576 1,305 681 624 1,143 592 551
10-12 ft. 327 324 3 318 315 3 217 214 3 173 169 4 168 166
13-14 ft. 1 1 0 25 24 1 7 6 1 12 8 4 2 2
15-17 ft. 7 5 2 10 3 7 7 5 2 8 6 2 13 8
18-20 ft. 26 14 12 30 14 16 39 12 27 34 16 18 32 10 22
21-23 ft. 31 21 10 21 14 7 27 16 11 26 12 14 40 21 19
24-26 ft. 36 18 18 47 20 27 31 18 13 28 19 9 30 15 15
27-29 ft. 33 15 18 31 20 11 34 19 15 52 22 30 42 22 20
30-32 ft. 35 21 14 38 23 15 25 20 5 29 22 7 32 23 9
33-35 ft. 19 12 7 20 7 13 14 2 12 21 10 11 30 16 14
36-38 ft. 23 4 19 20 6 14 11 1 10 12 4 8 8 1 7
39-40 ft. 9 1 8 5 0 5 1 0 1 2 0 2 3 0 3
41 ft. 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1
42 ft. 0 0 0 0 0 0 1 0 1 1 0 1 1 1 0
43 ft. 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0
44 ft. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
45 ft. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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North Carolina State Port Terminal. The NCSPA operates the State Terminal at
Morehead City. This terminal has several attractive characteristics to serve both
commercial and military cargo. It is only 3 miles from the open sea; its channel is 3 feet
deeper than the larger port at Wilmington; and Morehead City’s proximity to the ocean
and nearby military facilities has generated a strong military presence. Cargo handling
activities at Morehead City Harbor support nearly 4,000 jobs statewide and generate
$26 million annually in local and state tax revenues.

Morehead City handles mostly bulk cargo with some break-bulk and general cargo.

Bulk Cargo is loose cargo (dry or liquid) that is loaded (shoveled, scooped, forked,
mechanically conveyed or pumped) in volume directly into a ship’s hold; e.g., grain, coal
and oil. Break-bulk cargo is non-containerized general cargo stored in boxes, bales,
pallets or other units to be loaded onto or discharged from ships or other forms of
transportation. Examples include iron, steel, machinery, linerboard and wood pulp. The
Port is second only to New Orleans, Louisiana, in rubber imports. Other key imports are
sulfur products, ore and stone, scrap metal, and aggregate. The port exports primarily
one thing — phosphate fertilizers. In 2009, the NCSPA terminal at Morehead City
processed more than 3.3 million tons of cargo, with much of that moving to and from
India, Venezuela, Brazil, China, and Indonesia. Table 2-6 provides detailed information
on NCSPA commodities being imported and exported from 2002 to 2011 and Table 2-7
provides information on the top ten trading partners at Morehead City. The Pacific Rim
nations send their cargo to East Coast ports for two reasons, says Karen Fox, director
of communications at NCSPA. First, booming international trade is congesting West
Coast ports. Second, Fox says, “It's still more cost effective to take your ship through
the Panama Canal and by water to East Coast ports than it is to go to a west coast port
and rail the cargo across the country.”

The Morehead City Harbor serves as a gateway to world markets for North Carolina
business and industry. Products handled include phosphate fertilizers exported by PCS
Phosphate of Aurora, lumber for construction and retail sale, natural rubber used for tire
manufacturing at the Bridgestone Firestone plant in Wilson and the Goodyear plant in
Fayetteville, scrap metal for the Nucor Steel plant in Hertford County, colemanite used
in fiberglass, and military equipment to support our national defense efforts.

Morehead City has facilities to serve the needs of deep draft vessels. Berths, cargo
handling equipment and warehouse space are available at the NCSPA docks. As a
leading exporter of phosphate, the Terminal features a dry-bulk facility with a 225,000-
ton capacity warehouse and open dry-bulk storage. The Port opened a new 177,000
square foot storage warehouse in 2007 to enhance its facilities. It is designed to house
high value commodities such as paper, steel, and lumber. This warehouse features 29’
ceilings and easy access to ocean berths.

Commercial tug power consists of 4 tugs ranging in size from 350 to 1400 horsepower.

The nearest facilities for major repairs to military and commercial vessels are at Norfolk
and Newport News, VA.
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Commerce for the NCSPA docks over the past 10 years is shown below in
Table 2-5 and Figure 2-1. The State of North Carolina is on a data year of July 1 to
June 30, so data will not match up with information from the Navigation Data Center.

The data below does not include commerce at other terminals in the Harbor, or military

use. The Waterborne Commerce Data includes all commerce in the Harbor, except
military. Military commerce on military owned or chartered ships is not required to
report to Waterborne Commerce.

500000

0

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Year

10-Year Vessel Trend Ten Year Tonnage Trend
Fiscal
Year Ships Barges Year |Breakbulk Bulk Total
2011 128 549 2011 | 212,182 | 1,798,379| 2,010,561
2010 122 465 2010 | 198,965 | 1,569,747| 1,768,712
2009 118 415 2009 | 167,454 | 1,725,432| 1,892,886
2008 124 414 2008 | 231,072 | 1,652,863| 1,883,935
2007 153 436 2007 | 276,128 | 1,862,213| 2,138,441
2006 164 411 2006 | 375,998 | 1,922,386| 2,298,384
2005 156 348 2005 | 315,440 | 2,115,309] 2,430,749
2004 168 250 2004 | 214,948 | 2,000,643 2,215,591
2003 153 191 2003 | 243,574 | 1,296,618| 1,540,692
2002 132 209 2002 | 213,583 | 1,294,005| 1,507,588

Table 2-5. NCSPA 10-Year Vessel and Tonnage
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Figure 2-1. NCSPA 10-Year Vessel and Tonnage
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Year Commodity Import Commodity Export
2011 Sulfur Products 165,597 | Phosphate 1,397,717
Rubber 132,914 (Metal Products 19,119
Scrap Metal 99,851 [Scrap Metal 8,969
Potash 56,622 [Military 4,165
Metal Products 46,973 |Urea 1,504
2010 Sulfur Products 298,706 [Phosphate 1,090,649
Rubber 119,358 |Gen. Merch./Misc 47,091
Scrap Metal 83,525 Military 2,748
Metal Products 57,811
Ore, Micah, Schist 26,268
2009 Sulfur Products 326,147 |Phosphate 1,044,249
Rubber 117,505 [Military 2,981
Gen Merch/Misc 108,617
Scrap Metal 76,709
Ore, Mica, Schist 56,107
2008 Sulfur Products 286,768 [Phosphate 1,044 249
Rubber 155,163 |Military 1,510
Scrap Metal 126,901
Aggregate 94,532
Ore, Mica, Schist 59,635
2007 Sulfur Products 283,018 |Phosphate 1,211,017
Rubber 157,849 |Forest Products 3,787
Ore, Mica, Schist 114,639 [Military 3,500
Scrap Metal 111,001 |Gen. Merch./Misc 1,317
Aggregate 91,067
2006 Scrap Metal 363,125| Phosphate 1,041,117
Sulfur Products 295,439 Military 6,199
Rubber 251,874 | Gen. Merch./Misc 1,271
Ore, Mica, Schist 136,489
Forest Products 78,810
2005 Sulfur Products 457,539 Phosphate 1,121,970
Scrap Metal 285,550 Aggregate 8,641
Rubber 206,614 | Metal Products 8,337
Asphalt 115,537 | Military 8,125
Ore, Mica, Schist 110,051| Gen. Merch./Misc 2,995
2004
Scrap Metal 303,540 Military 10,557
Rubber 175,765| Metal Products 4,750
Asphalt 152,756 | Gen. Merch./Misc 2,006
Ore, Mica, Schist 90,545
2003 Sulfur Products 299,780 Phosphate 666,640
Rubber 180,201 | Metal Products 27,095
Ore, Mica, Schist 114,960( Military 14,590
Asphalt 93,506 Gen. Merch./Misc 4,263
Scrap Metal 85,154 | Food 2,198
2002 Sulfur Products 212,004 Phosphate 444 660
Scrap Metal 179,307 [ Woodchips 163,815
Rubber 149,024 | Military 13,659
Ore, Mica, Schist 133,277 | Gen. Merch./Misc 2,656

Draft Morehead City Harbor DMMP and EIS
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Import Export Total Trade
Indonesia 106,732 | India 1,063,415 | India 1,063,572
Mexico 92,525 | Brazil 256,695 | Brazil 308,906
Venezuela 59,216 | Argentina 28,611 | Indonesia 106,732
Brazil 52,211 | Colombia 26,935 | Mexico 92,525
Turkey 39,325 | Peru 16,388 | Venezuela 63,625
Israel 35,477 | Honduras 7968 | Turkey 39,325
Poland 34,289 | Venezuela 4409 | Israel 35,477
Russia 33,270 | Puerto Rico 4210 | Poland 34,289
Thailand 27,316 | Chile 3453 | Russia 33,270
Canada 26,010 | Dom. Republic 2022 | Argentina 28,611

Table 2-7. Top Ten Trading Partners, Morehead City, 2011

Military Use. Next to California and Texas, North Carolina has the third largest active
duty military personnel in the U.S. with over 100,000 soldiers and additional 46,000
civilian, reserve and National Guard. North Carolina is home to: Marine Corps Base
Camp Lejeune; Marine Corps Air Station New River; Marine Corps Air Station Cherry
Point; Fort Bragg, United States Army Installation; Pope Army Airfield; Military Ocean
Terminal Sunny Point; Seymour Johnson Air Force Base; Air Station Elizabeth City,
United States Coast Guard. Morehead City Harbor is the main port of embarkation and
debarkation for the Second Division of the U.S. Marine Corps at Camp Lejeune.

The U.S. Navy-owned facilities in the Morehead City/Beaufort area include three
Landing Ship, Tank (LST) ramps and a large paved staging area at the southern tip of
Radio Island. The Navy also uses portions of the NCSPA facility, mainly in the West
and Northwest legs. The West leg also includes an LST ramp. Commercial traffic
includes deep draft vessels (general, break-bulk and bulk cargo), AIWW traffic and the
commercial fishing fleets. Deep draft vessels berth at the State Port Terminal,
Morehead City and a liquid bulk terminal on Radio Island. These vessels also may
transport some military cargo for the nearby military bases and facilities.

Navy use of the Harbor centers on the embarking and debarking of Marine Corps
elements based at Camp Lejeune and Cherry Point. The Navy-owned LST ramps at
Radio Island are for this purpose. Additionally, by prior arrangement through the Naval
Port Control Office with the management of the State Port Terminal, visiting Navy ships
may also use deep water berths or the state-owned LST ramps at the terminal. The
latter are rarely used due to awkward approaches for vehicles. Eight deep water berths
are used for loading Navy amphibious ships. Vessels operated by or chartered to the
Military Sealift Command berth at the Aviation Fuel Terminal on Radio Island. Both the
Navy and the Military Sealift Command ships use the Port of Morehead City for their
activities.

Value of Commodities. In the most recent data available from 2011, Morehead City
Harbor (including Beaufort) reported commodities handled of 575 million dollars worth of
exports and 497 million dollars worth of imports. These imports, along with coastwise
shipments and receipts are required to pay into the Harbor Maintenance Trust Fund
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(HMTF), which is described below. Coastwise shipments are ocean commerce that
goes from one US port to another.

Harbor Maintenance Trust Fund. The Harbor Maintenance Trust Fund (HMTF) and its
Harbor Maintenance Tax were authorized in the Water Resources Development Act of
1986. The purpose of the Tax, a 0.125 % ad valorem tax levied on cargo imported or
domestically moved through federally maintained channels and harbors, is to pay for
USACE operations and maintenance of these ports and harbors. The Tax is collected
by the Bureau of Customs and Border Protection and directed to the Trust Fund.
However, the monies are not immediately eligible for dredging activities. Those monies
can only be spent if the funding is actually appropriated by Congress. In Fiscal Year
2009 the tax revenues collected from all U. S. Ports amounted to $1.6 billion, and the
funds appropriated to the USACE for maintenance dredging activities were $766 million.

Channel Portfolio Tool. The Channel Portfolio Tool (CPT), previously known as the
Channel Prioritization Tool, is a decision-support software package designed by ERDC
to assist Corps Operations personnel with Operations and Maintenance (O&M)
dredging budget development. CPT uses the Corps-use-only, dock-level tonnage
database provided by IWR's Waterborne Commerce Statistics Center (WCSC) to
provide Operations personnel with ready access to information concerning utilization of
channel depths by commercial shipping. The underlying commerce data are the same
figures that feed existing tools such as OMBIL, but CPT allows for these data to be
more fully analyzed and viewed in more detail, as opposed to a single tonnage value for
an entire navigation project. CPT is web-accessible and provides various levels of
detail, from sub-reach level resolution all the way to Division-level consolidated
statements of cargo. A commaodity flow feature allows the user to see all other US
ports, channels, and waterways used by cargo transiting a given reach. CPT has been
developed in direct response to calls from USACE-HQ for more consistent, transparent,
and objective prioritization of O&M dredging budget items, and preliminary briefings to
OMB examiners have been received favorably. ERDC is presently working on
suggested updates to the Navigation Budget EC to provide guidance for the use of CPT
in budget development starting in FY13. Wilmington District’'s use of CPT represents
early adoption of an approach expected to be employed throughout USACE.
Representatives from the Deep Draft Navigation PCX have been briefed on CPT on at
least one occasion during a visit to ERDC. However, since CPT has been conceived as
a tool primarily for assisting Operations personnel with year-to-year O&M budgeting,
Deep Draft Navigation Planning Center of Expertise has not yet been consulted
extensively. Though still in the developmental stages, it is anticipated that CPT may
ultimately have applications beyond O&M budgeting, so ERDC developers welcome
collaboration with other potential Corps user groups. The CPT is not a planning model;
it is a tool for quickly accessing the existing Waterborne Commerce data to inform O&M
budgeting.

Therefore, the requirement for model certification would not apply. ERDC is still
validating it against the official, published WCSC figures, hence labeling it as
"developmental". The CPT is not used in any sort of "planning" capacity within the
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DMMP, but is used only to present existing data on the port of Morehead City to indicate
its importance to the Nation.

This tool is still preliminary, but information on Morehead City Harbor is now being
processed. The following table shows the average flow of tons and value at various
drafts for 2003-2010. For this time series, the data showed Morehead City Harbor
handle, on average, about 2.9 million tons of cargo having a value of almost $920
million.

Draft | Tonnage Value

(feet) (x1k) (x1k)

Commodity traffic 44 7.5 $944
43 8.4 $2,503

42 416 | $14,324

41 8.6 $2,933

40 52.6 | $22,785

39 25.5 $4,753

38 69.4 | $18,590

37 67.2 | $19,492

36 124.7 | $60,354
35 149.7 | $55,370
34 119.8 | $50,003
33 58 | $95,126

All Commodity traffic drafting 32 feet or less 2,248 | $572,280
Total Traffic for Morehead City
Harbor 2,981 | $919,457

Table 2-8. Tonnage and Value of Commaodities by Vessel Draft

Table 2-8 shows that there are about 119 tons worth about $43,500,000 in the last 5
feet of draft (40 to 44 feet). This tool will allow Morehead City Harbor to be compared to
other similar sized harbors, to see the tons and value being handled at various depths.
We do not know yet how the Morehead City Harbor will stack up against these other
ports, or how the designation of a strategic military harbor will impact the budget
process. This tool is another indicator for developing the annual operation and
maintenance budget for deep-draft harbors.

Panama Canal Expansion. The existing Panama Canal dimensions can accommodate
a maximum vessel draft of 39.5 feet (tropical fresh water), maximum vessel beam of
106 feet, and maximum vessel length of 965 feet. Presently, vessels calling at
Morehead City Harbor are limited to about 38.5 feet salt water draft if their itinerary
includes going through the existing Panama Canal. The expanded canal, which is
currently scheduled for completion in 2014, is designed to accommodate a maximum
vessel draft of 50 feet (tropical fresh water), maximum vessel beam of 160 feet, and
maximum vessel length of 1,200 feet. Possible effects of the Panama Canal Expansion
may be a shift of vessels arriving from Asia or carrying exports to Asia to larger or
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deeper draft vessels. As this restraint at the Panama Canal is lifted, larger vessels may
be able to use the additional draft at Morehead City. In other words trade with
Morehead City would no longer be draft limited by the Canal once the planned
expansion occurs. This would open markets in the Far East, Southeast Asia, Australia,
and the West Coast of South America to deeper draft trade with Morehead City.

As currently maintained, the Morehead City Harbor could accommodate vessels coming
through the expanded canal to a depth of about 44 feet using the advantage of high
tide.

Future Port Facilities Expansion. The North Carolina State Ports Authority owns about
250 acres on Radio Island, of which 150 acres is actually suitable for additional port
development. An Environmental Impact Statement (EIS) on the property, prepared in
2001, calls for construction of a marine terminal with 2,000 feet of wharf, warehouse
space, and paved, open storage. The EIS also specifies dredging to bring the 45-foot-
deep Morehead City navigational channel to the face of Radio Island. These proposed
facilities can be expected to increase shipping and commerce in the Harbor, if and when
the development is undertaken.

2.1.2 Economic Viability

Morehead City Harbor serves as a significant import and export harbor for a number of
mining and manufacturing firms that are vital to the economy of North Carolina. In
addition, given Morehead City Harbor’s short entrance channel and its proximity to
important military bases, it is also a strategic, fast-strike military port capable of
launching forces, equipment and munitions. Military bases are important to the
economic and employment base for North Carolina and the two deep draft ports of
Wilmington and Morehead City are strategic ports for the U.S. military. Continuing
development of the Global TransPark (GTP) in Kinston will increase commerce coming
through the port of Morehead City. The State has just contracted to build a rail spur to a
Spirit Aero Systems facility in the GTP to allow rail connection to the Morehead City
Harbor. Airplane sections built in Kinston will be exported to Europe through the Port.
This rail spur is expected to serve additional industries as the park continues to develop.
As the recession eases and bulk shipping begins to recover, additional commerce can
be expected using the Morehead City Harbor.

One of the requirements of a DMMP is to demonstrate that continued maintenance is
economically warranted based on high priority (non-recreation) benefits. The above
information shows the economic importance of Morehead City Harbor to the Nation, the
Region, the State and the Military. Morehead City Harbor delivers high priority National
Economic Development (NED) benefits, is a National Strategic Port and, therefore,
warrants at least 20 more years of continued O&M dredging.
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2.1.3 Existing Physical Conditions

Morehead City Harbor contains one of the most accessible deep draft ports on the east
coast of the United States. The Port Terminal is located only three miles from the open
sea and the channel is easily navigable.

As a leading exporter of phosphate, the Terminal features a dry-bulk facility with a
225,000-ton capacity warehouse and open dry-bulk storage. Access to Interstates 95
and 40 is available via U.S. Highways 70 and 17 in addition to daily train service from
Norfolk Southern.

The Port has two 115-ton capacity gantry cranes, a container crane, 36 lift trucks, a
certified truck scale, and a constant motion rail scale. In 2007, the Port opened a new
177,000 square foot storage warehouse, which is available to house high value
commodities such as paper, steel, and lumber. The State Ports Authority also owns
approximately 185 acres of undeveloped acreage adjacent to the Morehead City
navigation channel on Radio Island.

Full-service port support is available on site, including stevedores, agents, line handlers,
towing companies, chandlers, brokers, bankers, and marine repair facilities. All U.S.
Customs services are provided at the Port of Morehead City.

The Port is approved as Foreign Trade Zone 67. A Foreign Trade Zone allows for
storage, manipulation, exhibition, and limited manufacturing operation for cargo. The
Foreign Trade Zone can lower, defer or avoid import duties.

Morehead City Harbor is located within the confluence of the Newport River and Bogue
Sound. The average tidal range from mean high water to mean low water in Morehead
City Harbor is about 3.1 feet.

Salinity concentrations in the navigation channel through Beaufort Inlet are near sea
strength (Salinity greater than 34 parts per thousand) and range from 29.0 parts per
thousand (ppt) to 34.5 ppt depending on the sample location, tidal cycle and freshwater
discharge (Churchill et al. 1999).

2.2  Planning Requirement

The DMMP alternatives were developed in accordance with federal policy guidance
included in the Planning Guidance Notebook (Appendix E of ER 1105-2-100) regarding
the planning process and methods of analysis. The USACE planning process is
grounded in the economic and environmental Principles and Guidelines (P&G). The
P&G were set forth to provide for the formulation of reasonable plans responsive to
National, State and local concerns. The USACE planning process places specific
emphasis on sound judgment and planners and other team members shall be guided by
common sense in applying the USACE planning process, which consists of the
following six steps:
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Step 1 - Identifying problems and opportunities
Step 2 - Inventorying and forecasting conditions
Step 3 - Formulating alternative plans

Step 4 - Evaluating alternative plans

Step 5 - Comparing alternative plans

Step 6 - Selecting a plan

2.3  Problems and Opportunities

Identification of problems and opportunities is the first step of the USACE planning
process defined by the Planning Guidance Notebook (ER 1105-2-100). This step is
very important to the overall process and is conducted in each phase of DMMP studies.
At the beginning of this final DMMP phase, the PDT discussed the issues and concerns
involving all aspects of project O&M and identified dredging and disposal needs for
each range of the Morehead City Harbor project. Environmental concerns and issues
were further identified, defined, and discussed during the initial planning efforts for the
DMMP study. Federal and state resource agency concerns, views, and input were
received during the National Environmental Policy Act (NEPA) scoping process and
during informal discussions at monthly Project Delivery Team (PDT) meetings. The
principal problems and potential opportunities are briefly addressed below. More
specific discussion of problems and opportunities is included in Section 3 (Alternatives)
of this document.

Problems.

e The USACE annually removes over one million cubic yards of material from the
Harbor and currently there is no formal plan in place that ensures that sufficient
disposal capacity is available for at least the next 20 years. Current maintenance
disposal practices, without modification, will result in the need for “new” or
expanded disposal sites or modified disposal options (beneficial uses), by 2029.

e As discussed in detail in Section 3 (Alternatives), data suggests that there has
been substantial deflation of the ebb tide delta at Beaufort Inlet.

e Beach areas provide essentially unlimited disposal capacity, but the use of
beaches for disposal can be constrained by sediment quality, environmental
windows, and costs.

e Shoaling and urgent dredging needs may occur at times when dredging and

disposal options, such as beach disposal, would conflict with acceptable
environmental windows.
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Opportunities:

e Potential beneficial uses for environmental purposes including fish and wildlife
habitat creation, ecosystem restoration and enhancement and/or coastal storm
damage reduction

e Placement of suitable maintenance dredged material in the ebb tide delta would
retain sediment i